Acute respiratory symptoms such as cough, rhinitis, sore throat and fever are one of the main health problems encountered by pilgrims performing Hajj in Mekah. The possible causes include over-crowding and low immune status as a result of stress. Honey is reputed to contain multiple chemical compounds that are capable of enhancing the immune system and has antibacterial, antiviral and antifungal properties. We determined the effectiveness of Malaysian multi floral wild honey "Madu Lebah Tualang -Agromas" in reducing acute respiratory symptoms amongst Hajj pilgrims. A non-randomized control trial was conducted among Hajj pilgrims during the 2007 Hajj season.
Introduction
Hajj is a unique Islamic ritual where around three to four million Muslims gather annually during a specified time of the year. The mass migration during this period is unparalleled in scale, and pilgrims face numerous health hazards (Ahmed et al., 2006) .
Pilgrims congregate in the cities of Makkah, Mina, Arafah to perform the rituals, resulting in massive overcrowding. The most common ailment suffered by these pilgrims is respiratory infections (Alzeer, 2009 ). In a large majority, the pilgrims already have chronic diseases before performing the Hajj (Khamis, 2008) . Resident Saudi pilgrims suffer less upper respiratory viral infections compared to pilgrims from United Kingdom despite only 4% of Saudi pilgrims had been vaccinated against influenza virus (Rashid et al., 2008) . This suggests that domestic pilgrims may have been sensitized by these organisms. Logistic regression analysis of factors related to acquiring acute respiratory infections revealed that close contact with pilgrims imposed an extremely high risk of infection (adjusted OR 13.2, 95% CI 1.5-117.6) (Al-Asmary et al., 2007) . Due to the high prevalence of respiratory infections, guidelines for pilgrims were made available (Shafi et al., 2005 (Mahaneem et al., 2010) . The aim of the study was to determine the effectiveness of Tualang Honey in reducing acute respiratory symptoms amongst Hajj pilgrims. 
Materials and methods

Results
There were 56 pilgrims in the intervention and 41 subjects in the control group who completed and returned the Health Diary for analysis. The age ranged from 9 to 80 years old (Table 1 ). The mean symptom-score for non-honey users was 0.88 (SD 0.69) while the honey users was is 0.71 (SD 0.77).The statistical analysis for each respiratory symptom is depicted in Tables 2-6. Using honey to reduce respiratory problems in Malaysian pilgrims 39
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Discussion
Studies on upper respiratory infections among Hajj pilgrims in
Mekah are frequently reported in the literature, however thus far, no interventional studies have been done to reduce these infections.
There were several studies using pharmaceutical drugs to combat respiratory infections in the literature, but they were done not on people in over-crowded place as in Mekah (Contopoulos-Ioannidis et al., 2001 ), ).
We conducted a non-randomized controlled trial using honey in reducing respiratory symptoms among Hajj pilgrims in Mekah.
Though only 56 pilgrims from the intervention arm and 41 pilgrims from the control arm successfully followed the study protocol, the results is worthy to be considered as the demographics of the intervention group and the control group are somewhat matched.
Subjects in both groups had influenza vaccination, thus the 'protective' effect of the vaccination was cancelled out as the basis of comparison was similar. Our researchers monitored the subjects closely to confirm that they were not taking any honey-based foods which would confound the findings. Our study showed, in general that those on a 20 g twice daily dose of honey ("Madu Lebah Tualang -Agromas") had a lower number of respiratory symptoms in all of the six weeks compared to the control subjects who were not. The mean symptom-score for non-honey user was 0.88 (SD 0.69) while the honey user was 0.71 (SD 0.77). Though not statistically significant, in general the honey users had a lesser incidence of getting fever, cough, runny nose and sore-throat compared to non-honey users. There was however, a statistically significant association on getting sore-throat among non-honey compared to honey users on week 3 of the study.
Conducting interventional research among pilgrims is arduous and challenging. The subjects of our research not only had to stringently comply to taking the regular honey dosage that we prescribed, they had to diligently enter the health status in the diaries provided and at the same time they were also busy performing the religious Hajj rituals. The Hajj rituals began to be more intense from the fourth week onwards. Our study showed the difference in the mean of the symptom-score between non-honey and honey users got lesser apparent as the week progressed (Table   6 ). The probable explanation is the pilgrims became more involved with the Hajj rituals as the week progressed, thus were oblivious of their symptoms.
Overcrowding is a common denominator for developing respiratory infections among children (Savitha et al., 2007) and adults (Hoge et al., 1994) . The most common respiratory symptoms prevalent among Malaysian pilgrims in 2007 were cough (91.5%), runny nose (79.3%), fever (59.2%) and sore throat (57.2%) (Deris et al., 2010; Deris et al., 2009) . Honey is a good remedy for cough (Axelsson, 2008) compared to over the counter medication (Paul et al., 2007) .
Hajj pilgrims also suffer from other chronic medical diseases which further reduce their immune systems (Gautret et al., 2009 ) and a significant number of them did not seek prior treatment before coming to performing the Hajj (Khamis, 2008) . Although our study did not show significant difference in symptoms of respiratory infection among honey users compared to control throughout their stay in Mekah, in general honey users suffer lesser symptoms than the control subjects.
The limitation of our study is that the sample size is small and that the duration of honey ingestion is short. We initially calculated the sample size to be 156 subjects per each study arm.
Due to the stringency in the protocol, we had to exclude the health diaries returned by non-compliant subjects who did not follow the study protocol closely. Despite the limitation, in this pilot interventional controlled clinical trial, the demography of the interventional subjects and the control subjects was matched (Table   1 ). This study shows that honey is a promising natural substance in reducing respiratory infections as is shown in previous study (Moyad, 2009 ). In our previous study (Deris et al., 2010) we noted that there are inadequate protective measures currently available to combat respiratory infections among pilgrims.
In conclusion, tualang honey has the potential to alleviate respiratory symptoms among pilgrims. We propose the use of honey as one of the prophylactic measures in preventing these symptoms.
To have the maximum benefit, we suggest pilgrims start taking honey a few weeks before they embarked on the journey. 
